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The Flight
Safety Service
of

‘ivil Aviation

The general description of the Swedish Board of Civil

Ge o,

Aviation, published in the previous issue of !

Sonics”

Saab

is supplemented here by a more detailed

4 view over the aerodrome und its

Fig. 1.
surroundings is obtained from the control

tower. The illustrations shows the new con-

trol towe; at Bromma Airport, Stockholm

account of the flight safety service which is carried on
under the supervision of the Board of Civil Aviasion.

The article is written by Traffic Inspector J.

Karlsson.

In accordance with the convention relating

lo inlernational civil aviation, known as the
Chicago Convenlion, it is incumbent upon each
signatory state to provide the ground organiza-
lion and service necessary for carrying on inter-
national aviation.
One of the most important duties for the
respective states consists in the establishment
and operation of a flight safely service which
may be understood 1o include air traffic con-
trol, communication and meteorological service.

In Sweden the flight safety service is so sub-
that the
responsible {or the air traffic control, The Board

divided Board of Civil Aviation is
of Felegraphs for the main part of the commu-
nication service and SMIIL (The State Meteoro-
logical and Hydrological Institute) for the meteo-
rological service for flights. The traflic division
of the Aviation Board is responsible for coordi-
nating the activities of the different branches

of the flight safety service,

Air Traffie Control

The primary task of the air traflic conirol
service is to promote the safe, orderly and expe-
ditious movement of air traffic. This task, which
may be of a very complicated nature where
concerned, makes strenuous

heavy traffic is

demands on the person responsible for carrying

it out the air traffic controller.

The need for air traffic control is most
obvious, of course, in and around large acro-
dromes. Here the traffic is supervised and

P

G.

directed by the aeredrome traflic controller who
is stalioned in the control 1ower.  For this pur-
pose he can avail himself of directional light
signals in order to transmit direetions and clea-
rances to the aireraft on the manocuvring area
and in the vieinity of the aerodrome (see Fig
2i. AL the present dav, however, conneclion
between the controller and the airerafl is being
maintained to an increasing extent by means of
radio-tclephony which permits more rapid and
reliable direction of the traffie.

For air traflic control purposes a distinelion
is made between flizht carried out under VER-
(VIR
(IFR

lesh, that is 1o sav.

condilions Vizual Flight Rules) and

[FR-conditions [nstrument Flight Ru-

flights taking place under

lavourable and less Tavourable weather condi-

" Give way to other oircroft and

’9"/0 continue circling™ . Steady red light -

" Retura for landing™

- Green flashes

A
%z Ty s
=1 ¢

“Cleared to lond"
Steady green
. light
~ %
L
*Acradrome unsafe, do not fond
Red flashes -

R - e off”
tor toke o
N Pt

Irathic contral

Fig. 2. Directional light signals for werodrome control
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The values between

VE¥R- and IKFR-conditions will be scen from the

lions respectively. limit

following table.

Qutside the control
zone when the Hight
altitude is less than
700 ft. (200 m)

Within  the control
zone. Qutside the
control zone when
the flight aftifude is
700 tt. (200 m) or

more
Visibility 3 miles {5 km) 1 mile (1.5 km)
Distance from | 500 ft. (150 m) clear of clouds
clouds vertically

2000 ft. (600 m)

horizontally

Under VER-conditions air traffic control only
takes place at the acrodromes for the purpose
of expediting the taking off and landing of pla-
nes. Here the responsibility for avoiding col-
lisions devolves upon the pilois thenselves,
Under 1FR-conditions, on the other hand, where
in mosl cases it is not possible for the pilois
to observe a safc “separation” between planes,
the responsibility for this separation is allocated
to the controller. This form of air traffie con-
trol is, however, at present lmited to IFFR-flights

The

exient of the control zones and control arcas

within the control zones and control arcas.

may be seen from Fig. 4.

Acrodromes
HAS0  Sto kbalm b o
SAGB Gothenburg [+

SARL Malvo kit
DANK -

SAOL
SASH

BAKY
SAIK Jonbopig
BAVE  Viby
SACL Lleg

Radio Bescons
SV Al
SEP Big
S Grebies

AR Al
LK sholby fades R,

Iig. 3.

The Swedish Airways

Tralfie Inspector
S G Karlsson

The control of TFR-flights is based on the prin-
ciple that data relaving 1o the proposed ftight,
combined in the form of a “flight plan™, are
submiited to the air traffic controller for appro-
val. The flight

concerning the flight which are of importance

plan includes all particulars

for control purposes. such as routes of flight,
flight abitodes and times, the radio and naviga-
tional equipment carried, the amount of fuel
on }marcl., alternative acrodromes, ele.

The flight plan = examined with due consi-
deration w0 other TFR-Aflights announced, and
carefnlly cheeked 1o ensure that there is a soffi-
cient vertical, longitadinal or lateral separation
between the different {lights. As a general rule
for determining the separation within the aiv-
ways the distance. expressed in flying 1ime
between two planes at the same altitude, should

be at feast 15 min< I this separalion in lime

APPROACH ZONE

12.5 miles
~—\[83.(5) V‘:\'\:‘(;s AIRWAY 120 k)
¢
W
i
|
APPROACH ZONE AIRWAY '

10.000 f1
(3.100 m;
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\35%\”7%7
W L

/7///
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is reduced, the vertical separation should be at

Ieast 1000 ft. (300 m).

No deviations {rom an approved flight plan
must be made in flight without the controller’s
permission.

Aireraft flying under IFR-conditions within a
control zone or control arca must maintain radio
contact with the air traffic control during the
whole 1ime and must report their position al
predetermined reporting points 1o enable the
controller to follow the progress of the flight.

With respect to its activilies, the air traflic
control handling TFR-flights is ovganized for
area control and approach control. Generally
speaking, the arca control handles flights in the
airways within its own flight informaiion region
whilst the approach control handles flights into
or out of the approach zone of the acrodrome.

Sweden has three flight information regions:
Stockholm, Gothenburg and Malmd, cach with
its area conirol at Bromma, Torslanda and Bull-
tofta respectively. Aerodrome control which
also functions as approach control is installed
at the following aerodromes: Bromma, Torslan-
da, Bulltofta, Norrképing-Kungsiingen, Sunds-
vall /Hirnésand, Karlstad and Vishy, and to a
limited extent on the Jonkdping and Orcbro
acrodromes,

Communication Service

To cnable the system cmployed for the air
traffic control to function faultlessly, rapid and
reliable means of communication by radio and
wire must be available.

Communication between the air traffic control
and the aircraft within the control and approach

Fig. 5. The radio telegraphist at work
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Fig. 0. The [ixed communication network for civil

aiiation

zones is usually carricd on by radio telephony.
Most air traflic control services are now provided
with both HE (high frequency) and VHE (very
high frequeney) radio equipments.

Aireraft in the airways maintain radio com-
munication with the arca control by means of
radio telegraphy via the ground communication
stations. These  communication  stations  are
located at Bromma, Torslanda and Bulltofta in
conjunction with the urea control. In addition,
communication slations are installed at the air-
ports of Sundsvall /Hirndsand, Visby, Karlstad
and Jonkiping., Between these last-mentioned
stations and the arca controls, messages are trans-
mitted by rapid telephone- or wire telegraph
communications.

The communication station at Bromma not
only maintains contact with aireraft within the
Stockholm  flight information region but also
with planes out in other parts of the world.
Thanks 1o these communications the operating
companies can {ollow up its planes out on their
roules and transmil any dircetion that may be
necessary.

Moreover, it falls to the lot of the communi-
calion stalions lo assist aireraft in navigation
by radio direction-finding, which implies that
the radio slations determine the positions of
the aireraft and direct them when approaching
and landing, Radio direction-finding from the
sroundd is. however, a method which is being

;ll)umlonvd 1o an increasing extent in short- and
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medium distance navigation. This navigation
can now be performed by aid of the radio
beacons installed along the airways and at the
acrodromes. When approaching and landing,
the plane is direcied by special radio beacons
or a system of radio beacons. The landing bea-
con system adopted for international usc is the
ILS (= Instrument Landing System) which by
means of an instrument gives the pilot an indi-
cation of the planc’s position in relation to the
path through the air which should normally be
followed in Janding.

I'or communication between the Swedish aero-
dromes themselves and those of adjoining coun-
trics a network of wire communications has been
installed specially for aviation. These wire com-
munications consist of telephone-, telegraph-
and icleprinter connections (see g, 0).

The two first-mentioned forms are mainly
intended for short messages to and from airerafl
in the air and urgent messages belween air
The

teleprinter conncections are employed for mes-

traffic controls concerning the air traffic.

sages where the need for immediate transmis-
sion is not so urgent, as for example in the casc
of flight plans, departure and arrival messages,
weather messages cle.

Finully, it may he noted that point-lo-poin:
radio communicalions are established between
come  Swedish  communication stations and a
aumber of distant places falling within the net-
work of the Swedish air routes, such as Lisbon,

Rome, Buenos Aires and others {(sce Fig. 0).

Flight Meteorological Service

To cnuable a pilot to plan a flight and carry
it oul safely he must have information at his
disposal concerning the prevailing and pre-

dicted weather conditions over the route in
queslion.

This information is supplied by the flight
meteorological services, the most comprehensive

Main

meteorological stations with authority to issue

of which is located ai Bromma Airport.

weather forecasts are also provided at Torslanda

Approved For Release 2003/12/01 : CIA-RDP80-00926A001500020011-3

Fig. 7. 4 radio sonde is sent up for meteorological

observations in the high altitudes

and  Bulliofta. The

dependent meleorvlogical slations which obtain

l‘cmuin(lcr arc known as

their forceasts from the main stations.

Dependent stations of - this kind are to be
found at the acrodromes in Norrképing-Kungs-
ingen, Vishy, Suu(lsnlll/lliiruiisand and Karl-
stad,

Vcteorologieal observations are usually made
at all stations every half-hour.  These, with the
nunierous observiations taken in different parts
of the country and the information coming in

from other couniries, provide the material for

the forecasts concerning flying weather condi-
tions prepared by the main teteorological sta-
lions. These Torecasts are based on the meteoro-
fogist’s analysis of the synoptic weather maps
which are drawn up every three hours.
Vleteorological  information  relating o most
parts of Europe can be obtained at all meteoro-
addition, the station at

logical stations. In

Bromma include- a special seetion for Atlantic
flights.

Aireraft in the air can obtain information
regarding present and forecast weather condi-
lions either by request through the radio
communication station or by listening Lo the
seheduled meteorological broadceasts from the

communication stalions.
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Some Aspects of

the Design of
Swedish Military Aircraft

Mr. Lars Brising chief engineer of design and development

and chief designer of the jet fighter Saab-29, has previously deall

with the inception of military aireraft in an article published

in the Swedish “Teknisk Tidskrift”.
likely to interest readers of ““ Saab Sonics™

reproduced here in its original form.

The time is now long past in which the
designing of a military aireraft could be said
to represent the ercation of a single individual.
Nowadays the work has assumed such propor-
ions that it must be regarded as team work,
a task for a large and well-organized group of
engineers possessing various qualifications. This
group, morcover, is required 1o collaborate on
an cxtensive scale with the military authorities,
rescarch institutions and experts of diflerent
kinds in order that all the resources and expe-
rience available may be combined to produce
a result which can hold its own in keen inter-
national compctition, The design of a military

aireraft is, therefore, an organization problem.

Organization

The various stages in the production of an
aireraft may be said to comprise: project work,
prototype design, prototype testing and design
for production. It is desirable that all these
stages should be arranged and carried out by
one and the same department, a design depart-
ment in the wider sense of the term.

The lines on which a design department of
this kind is organized al the Saub Works are
illustrated in a general form in the diagram

b "ﬁ.‘.,l', .

——
Rescarch and Besign Olfice 11

Calealstion

Rescarch.
ke ]

e

Cafcorstiar ]

Esumng Wrights
wwetage | [ Wi C"‘""" ""“""% Lunnrk "L"" Atmament rival Lr ipmen
[ Futage ] [ wine Suriaces (,m - Ingtallation w ym-lllum Juipme ‘

Uperanan Graups

Design Difice | Design Ofice 11 “Praiiiee
csign Uifice esign Qfice lesting.
Tesign Chiel Vesign it Tesign Cuel Tept, Chisl

“Wudification
_ ept

Aridives.

Airirame Geaupy

Fig. 1. Plan for the organization of « design department

As the subject is one

also, the article is

Fig. 1. Thus, in adddaion to the design offices
themselves, special seetions are included for

planning, rescarch  work, calculations  and

testing,  Only one or a very few lypes of air-
erafl are allotted 1o the actual design sections
and these sections represent the coordinating
centres for the particular types in question. On
the other hand, the special departments work
simultaneously on all types of aireraft in hand,
at the different stages and carry on a certain
sub-division and specialization amongst them-
selves with respeet 1o the different types.  An
attempt has thus been made o combine orga-
nization on a wide front (specialized technical
knowledge)r and a deep front tknowledge of
special 1ypes) and this solution, similarly to
all other organization planning, is naturally
accompanied by advantages and drawbacks.
Generally  speaking, however, il s probably

tvpical for the modern aviation mdustry.
The actual enginecring work associated with
the design of a medium-size modern military
airerafl occupies a working lime corresponding
to aboul half-a-million working hours and the
major part of this work must usually be per-
formed in the course of 1 years at the most
if the aireraft is o be up-lo-date on its comple-
tion. The temporary loads placed on the diffe-
rent departments during this period are very
uneven.  Consequently, an endeavour is made
to carry on the development of a suitable num-
ber of aireraft types simultancously, the work
being spaced in such a way that the peaks and
troughs largely countrrbalance one another. The
appearance of such a scheme in principle is
shown diagrammatically in the time schedule,
>

Fig. 2. The equalization of the loading thus
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Fig. 2. Load diagram for a design department

effected will then constitute  the determining
factor for the total personnel required in the
design  department, 300 400 men, and  thix
represents  the  lowest limit if the work of
designing is to be carried on efficiently. I the
average load is lower on accounl of the initia-
tion of new (loblulh at l()n"cr llll(‘l\dl it would
be necessary Lo move the technical stafl back-
wards and forwards from one department lo
another. This can only be done to a lLimited
extent without causing a deterioration in cffi-
ceney since modern aireraft design calls for a
high degree of sp(‘(mll/all()n in most branches
of the work.

Amongst the Great Powers, which have a num-
ber of aircraft firms at their disposal, it may
be p()»ml])lc to keep a quallllv(l p('rﬁonnt-l con-
stantly employed by maintaining a  periodic
exchange between these Tirms and reducing the
scope of cach designing department some swhat
in this manner. This 1s not I)()SHI)l(‘ in Sweden

at the present time, however.

Planning

The purpose of planning is Lo determine the
main lines to be followed in the subsequent
work of design, in collaboration with the custo-
mer (The Swedish Air Foree). After studying
the rescarch results, the rough caleulations and
the sketch plans, a Lype spee ification is produced
in which all the important qualitics of the air-
craft to be constructed are indicated ax clearls
as possible. In this conncetion the customer’s
requirements regarding performance or the like
frequently assume the character of a prediction
of international wmilitary aireraft development
during the coming 4 5 vears, thal is to sav.
the requirements cannot be based exclusively

on l(:chn'Acra);l rg‘éxlcu ations hut must largeh lake
ve

For Release 2003/12/01 : CIA-RDP80- 00926A001500020011 -3

into aceount observed lines of development, The
desizner must be able 10 convinee himself and
others that he can beep up with the race and
even maintain a shight lead. To cnable him
1o do this he is oblized at limes 1o suggest
uncom entional techical =olutions w hich seldom
meel with appreciation.

In this connection it will not be out of place
to diseuss the term *“de \'vl()pmcnl Insofar
as one may regard the results of rescarch and
other acronautical progress as conlinuous
siream advancing steadily with time, a new Lype
of aireraft which nost be completed within a
given period should always be hetter and more
up-to-date, the later thi= execllent stream of
experienee is drawa upon with the objeet of
producing a defimte  design. On the other
hand, it might be <aid that the quality of an
airerall bype should be in proportion 1o the
amount of tme and work expended on the
problems related to this special type, and conse-
quently it is desirable 1o start work on the
design of the Lype se Jected at as early a stage
as possible with reference to the pr()pobcd deli-
very  dale. The ultimate choice i, of course,
a matter of judgment. Occasionally, onc comes
across particulars of new and sensational types
of planes in America which have been designed
On the other

and built in 14 davs, and so on.

hand, cannol be denied that the majority of
the mos=t successful 1ypes of planes are the fruit
of a relatively long period of development work.
All the planes that played a really deeisive part
in the late world war had already been pro-
jeeted as far as their basic lype was concerned,
and even tested in flight 1o a large extent, before
the outhreak of wvoar.

The development of engine Lypes is perhaps

the most significant feature in this respecet. In

The author,
M. Lars Brisin:
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Fig. 3. Suab-TI8B is the second major modification

of « type the plans jor whick were put in hand in 1938

39. With its present armament and performance it may

still be considered « relatively up-to-date aireraft of ils
class

view of the enormous influence excrcised by the
engine outpul on the performance of the air-
craft, it may be taken as a practical rule to pro-
ceed with the work of design on the type selecterd
as rapidly as possible as soon as a given available
type of engine with a suitable output has been
decided on. The aireralt type in question can
then be made to give an appropriate perfor-
manee in all circumstances for some time ahead,
and in the event of later improvements being
effected in the engine, it will as a rule be
possible to take advantage of the increased out-
put by introducing insignificant changes in the
aireralt type. From this point of view it has
always been a weakness of Swedish-built planes
that we have no home-produced engine designs
available. The engines built here under licence
are usually on the way to becoming obsolete
by the time they have been put into production
and it has scarcely been possible hitherto to
undertake any continuous development work

with a view to modernizing these types.

Preparation of a Time Schedule

Onc important matter which should also be
dealt with during planning is the preparation
of a time schedule for the progressive work of
design. It should be possible on the basis of
the project layouls to calculate the total volume
of work which will be necessary and the inter-
vals of timc at which the designs for different
parts should be completed and strength caleulu-
tions carried oul. These time intervals should
simply be based on the sequence of assembly
in the experimental workshop. 1t is necessary,
therefore, even while the project design is in
progress lo preparce a complete assembly scheme,
a scheme which covers a period of about hulf-uw-
year. Irom these fixed assembly times it is

possible to calculate backwards the length of

=

time required to produce cach part, from which
a delivery plan for the drawings is arranged.
This plan usually drives the designer to despair,
dnee the plan indicates that a beginning should
be made with the delivery of data for all
castings, forgings and rubber details which are
scattered  throughout all parts of the plane,
whilst the drawings of the associated assemblies
This

reversed order is necessituted by the delivery

are o he delivered scveral months later.
times of the Swedish mechanical industry in
recenl vears, since tle parks in quvsli()n musl
be produced by outside firms and require a
much longer time for their production than
Saab’s own produets.

The time schedule alzo covers all acrodynamic,
strength and functional tests which eertain parts
have 1o undergo before the design can be
approved.  With the capacity permissible from
an cconomic point of view it is not possible
as a rule to carry out all such tests before the
drawings are sent out to the workshops. The
hest one can hope Tor is that the results of the
tests will be available in reasonubly good time
Should

results be found somewhat unsatisfactory, it will

bhefore test flights are begun. these

hecome  necessary Lo improvise  some  rapid
changes in the design which is not always an
casy maller.

In America in particular the testing technique
has been carried 1o such |('ngllls in the arco-
plane industry that new designs can be con-
structed  experimentelly and tested in time o
allow the results 1o be actually utilized in the
design work.,  They have possibly been used on
oceasion o an exaggerated extent. Theoretical
consideration of the problems may sometimes
be neglected in favour of the empirical “cut
and try © method. Under the conditions prevail-
ing in Sweden and with our limited resources
it is necessary 1o adopt a middle course which
is as favonrable as possible. It should be noted,
however, that even theoretical considerations
may entail a large capacity and heavy costs if

the resultx are 10 be obtained in good time.

Design particulars

The demands made with respeet to Swedish
military aireraft designs are, generally speaking,
no more severe than those preseribed in Kng-
fand, for example tour difliculties consist pri-
marily in maintaining this high standard with

appreciably smaller resources). Swedish winler
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conditions cxercisc an astonishingly small in-
fluence on the design shape, and the explana-
tion of this lies in the fact that the problem
of low temperatures has to he dealt with in
milder climates also - for high altitudes. More-
aver, wilh a view to the foreign types of airerafi
it employs, the Swedish Air Force has heen
obliged 1o develop such methods for around
service that “ordinary ” planes can be serviced
even under severe winter conditions.

On the other hand, the fact that Swedizh
airficlds arc uswoally small and in most cases
Lave nol yet permanenl runways, has set its
mark on all types of Swedish planes. It has
been necessary to keep wing loading and wheel
pressures within modcrate dimensions in order
to permit take-ofl and landing on the muddy
ficlds and, needless to say, this has not bheen
possible without making sacrifices with respect
10 performance in other respects. With regard
to the demands made in general respecting
safely, these arc very oncrous in our country.
The Swedish acroplane industry can bear wilness
that the Royal Swedish Air Force never makes
any concessions in demands relating to construc-
tional safcty, even when these entail consider-
That

erashes nevertheless oceur as the result of con-

able sacrifices in time and performance.

structional crrors is due to the enforced rapid
pace in the technical development of flight and
also - mmfortunately to the human imper-
feetions of designers.
The design inspection exercised by the Air
2 1 A
Force in thig country is cxtremely thorough.

The aim kept in view is, Lherefore, that the

Fig. 4. The basic type with pusher propeller for the

Saab-21R was designed in 1941 and was possibly whead
of its time at that period. Its introduction in service was
delayed by certain minor difficulties, and the develop-
ment period passed by. The former load has now been
nearly regained by the relatively successful modification

with jet propulsion

The Saab-129 was projected at the beginning of
1946 and iwas flowen on the Ist Septemiber 1948

Fig. 5.

sssential constructional prineiples and all impor-
tant installations shall meet with the approval
of 1he various representatives of the authorities
already at the design stage. This is unquestion-
ably a desirable end, but it can scarcely fail
to have a hampering «ffeet on the work of the
designers. Morcover, the practice is not generally
adopted  on such an extensive scale abroad,
where the aireraft munufacturer usually hands
over the plane o the customer az a finished
whercupon  the tested  and

pr()(]u('l. type is

judged in its completed form. By this mcans
the designer is in a betler position lo cnsure
that the plane, regarded as a single unit, will
finally represent an offective weapon, which s
more difficull 1o arrange when cach specialist
must have all his deminds satisfied at the outset.
In the last resort, the best arrangement will
depend upon the competence and experienee
of the different parties, and nothing further

peed be said on thi- somewhat delicate topic.

A Specialized or Versatile Type

The military acroplane has been developing
in the direction of constantly increasing spe-
cialization.  In America, for example, a distine-
tion is drawn between three to four main typces
of  fighter planes: interceplors, penctration
fichters, = all-weather” fighters and sometimes
special night fighters. In addition, different
forms of design are adopred depending upon
whether the planes are fto he Yand based or
carrier buased: more recently, parasite fighters
have been added 1o the list, these heing carricd
on bourd the largest bombers. T lies in the
nature of things that a Swedish acroplane indu-
stry cannol produce so many specialities but is
obliged 10 coneentrate on the most importanl
main tvpes which can he built in adequately
large seriex.  Even when a type of this kind

has been planned from the outsel, however, a
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desire will he expressed sooner or later for a
modified type of plane for some novel purpose:
the reconnaissance plane P 7 (Saab-S171 has
become the dive bomber Saab-B17, the bomber
Saab-B18 has become the reconmaissance plane
Saab-S18 and the torpedo plane Saah-T18, 1he
fighter Saab-J21 has become the attacker Saab-
A2], and so on.

Objections to these changes are seldom raised
on the part of the designers: on the contrary.
they are only too willing 1o discover new possi-
bilities of development: and the practice of
emploving one and the same basic type for
numerous purposes possesses numerous advan-
tages. Unfortunately, however, it may be
accompanicd by the drawback that the series
of the different versions produced is dispropor-
tionately small, and thus two of the greatesi
weaknesses in Swedish aireraft construction are
further aggravated. In this respeet it has fre.
quently been observed that foreign types are
more carcfully designed with a view o mass

ficld

ach version of these tyvpes may pos-

production and service based on expe-
rience.
sibly have been produced and tested under ser-
viee conditions by the thousand, and this is the

obvious pre-requisite for exhaustive design work.

Design for production

Series produced aireraft must, as a rule, be
built in accordance with drawings which have
been revised more or less one hundred per cem
in relation to the protolype drawings. I is
chiefly a question here of alteralions necessita-
ted by manufacturing methods, and only 1o a
minor exient to changes due Lo the testing of
the prototype. However, for reasons of time,
serics construction must often be begun long
before the first prototype has been flown, and
what is even more questionable, their first phase
must in many cases be completed hefore the
flight tests have been concluded (see Fig. 2.
This is a hazardous procedure which has been
enforced by the demand that the latest types
should be incorporated in the flight squadrons
as soon as possible a war is nol won with
a single prototype plane and no one can =ay
when there will be a war. It is inevilable,
therefore, that the first prototyvpes of a series
are impaired by faults which stand in inverse
Only by

eradual degrees during the development of the

relation 1o the tests carried out.

type, which is carried on simultancously with

series production, is it possible to remove all

10

the constructional faults which are referred to
under the somewhat hackoeved title of < infan-
tile discases.” In order 1o find a partial remedy
for these troubles the practice has recently been
adopted of providing a number of prototype
planes of each type so that lesting can be car-
ried 1o the greatest possible lengths in the short
time  available. In this way iU is hoped to
remedy the regrettable Tact that it has barely
been possible 1o cure the “infantile discases”

hefore the briel series production ceases.

Possibilities of Swedish Aircraft
Design

From the point of siew of design we possess
the advantage in this country of being able to
count upon the services of a technical staff with
a wood all-round training. The sympathetie
anderstanding of the State authorities for acro-
nautical rescarch work is also increasing in a
eratifving manner although the grants made 1o
this cmd, when reckoned in Swedish erowns
scarcely amount 1o the corresponding American
figure reckoned in  megabucks®). The high
quality of the Swedish mechanical industry has
frequently been mentioned, and this lends sup-
port 1o good designs. 1t is, perhaps, as well not
1o place undue relianee on this fact, however,
sinee developments in the same direction abroad
are not exactly at a standstill,

The difficulty  of altaining resulls in suf-
ficiently short time must be regarded as the
chief difficulty hitherto. Satisfactory projeels

have exhibited an  anfortunale tendeney  to

become  obsolete 1o a disproportionale extent
before they have reached the full series pro-
duction stage.

In order 1o foree en development work it is
not merely sufficient 1o increase the capacity
in certain directions. an inerease which will
probably soon demand an extension of sales
bevond the Swedish market in order to render
it an cconomic possibility. 1t s alzo necessary
to obtain satisfactory coordination between all
authorities concerned with the inception of the
aireraft, a practical division of work and respon-
sibility between the customer and manufacturer.
It is further essential that the time schedule
for an acroplane tvpe should be adhered to by
evervone whatever the cost which, however, will
certainly be relatively low in comparison with
the value of the more rapid results obtained.

# 1 megabuck == 1 muitlion dollars (curreney unit for

atomie researell workers and others).
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The Viee President of ABA  (Swedish Air
Lines), Mr. Karl Lignell, has issued a report

setting out his views concerning the Scandia,
formed during the three winter months in which
the plane was placed at ABA’s disposal for prac-
lical tests,

ABA’s pilots have expressed the greatest satis-
faction with the Scandia’s flyving qualities, sayvs
Mr. Lignell,

and the single-engine performance was found 1o

particularly the stalling qualities,
be very good. The practical equipment of the
pilol’s compariment has facilitated operation in
a high degree, whilst the carefully thought-out
constructional units have appreciably simplified
the work of serviceing,

From the point of view of operating economy
the Scandia will show very favourable results,
which may be seen from the fact that the plane
can produce double the number of ton-kilo-
melres per flying hour compared with the DC-3,
whilst the maintenance costs for the Scandia
will not exceed those of the DC-3 by more than
20--25 %.

Mr. Lignell’s

ment that the gencral impression made by the

reporl concludes with the state-

plane is particularly favourable and that under

practical service conditions the Scandia wus

found to fulfil the stringent demands respecting
technical standards, flving qualities and flving

safety which ABA makes of ils aireraft.
L‘*_ﬂ

Four-bladed Hydromatic propellers of an

entirely novel tvpe have been supplied to Saab
by the American propeller factory Hamilton
Standard Propellers. The propellers have heen

specially designed for the Scandia and are

intended for use with the new Pratt & Whilney
Twin Wasp engine R-2180. They have blade

profiles giving the maximum thrust coeflicient

ever emploved for « Hamilton Standard-propel-
ler, which allow a very high thrust at starting,
notwithstanding the relatively small propeller
diameter.

Further advantages are found in the high oil
pressure for feathering the blades - - advanta-

geous al low external temperatures and an

efiective eleetrical deiceing system.
ey

A new experimental version of the Saab Safir
was shown publichh in the course of a demon-
stration at Bromma Airport, Stockholm, on the
20th May held in sconnection with ABA’« 25th
Jubilee. known as Saab-918B

which already in had been flight-

differs

vision of

The new Safir
January
tested, from its pr(‘(l((('&sors in the pro-
sonsiderably more powerful engine
American Lyvcoming 0-435-A

190 HP.

the already excellent perfor-

a six-evlinder
with a take-off ouiput of
As anticipated,
Safir has been improved appreci-
Thus, the

mance of the

ably by the lLyeoming installation.
flight tests show an increase of top speed Lo
177 m. p. ho (285 km/hy whilst the cruising

250 km[/h) .

that a higher

speed has risen 1o 135 m. p. ho |
Notwithstanding the fact all-up
weight than before is now permissible 2370
[bs, (1075 kg) as compared with 2200 Ibhs. (995
kg the starting properties have likewise been
improved, inasmuch as the take-ofl run has been
{135 m) and the rate of climb

(300 m /min.).

reduced to 510 f1.
increased to 1180 f1. /min.

R

An analysis of labour capacity carried out on
an extensive scale has been in progress at the

W orks

committee for physiological labour research is

Saab durinz the month of May. The

respousible for the investigation which is being

dirceted by an American specialist for labour

illl‘.ll_\.\'(‘h |’r()f(‘ss0r B(‘I‘l Illl]llllilll, \\']l() ill ]liH

svstem  groups  the  different forms of  work

according to the physical qualifications of the
accordance

workers, In with this system the

right man can be allocated 1o the right job,
bhoth when first envaged and when rearranging

1946

method of il own on

the work., Sinee Saab has adopted a

somewhat similar lines

but less detailed than the American method.

Al the conclusion of the investigation on the
12th June some 500 different forms of work had

been anulyvsed.

TR
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Photo reconnaissance is carried out by Spitfires ME 19 (S 31). Swe-
dish Air Force designation within brackets

During and after the war a number of Mustangs (] 26) were pur-

chased from the U. S. Air Force
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THE ROYAL SWE

A REVIEW BY THE S

On the occasion of the 1919 parliament’s deci-
sion that a certair: strengthening of Sweden’s
fighter units should be undertaken, the prime
minister made the following statement: ** The
air foree with its Ligh degree of preparcdness
and great flexibilitv. mav be regarded as our
first line of defenees particularly in the event
of a surprise attack on our country. Sirong
reasons exist, therefore, for the progressive
strengthening of the Air Force. Morcover, a
well-developed air arm is also in a position 10
provide inereased prolection for our home di-
strict and improve the army’s and navy’s fighting
strength ™.

The foregoing statement not only discloses a
clear recognition of the lessons 1o be learnt from
the second world war but it also contains in a
nuishell particulars of the tasks awaiting our
air foree which sinee 1920 has constituted an
independent branch of defenee, side by side with
the army and navy. The Swedish fighting forees
are obviously organized for defensive purposes,
that is to say, the defence of Swedish territory.
Consequently, chief stress has been placed in
the Air Foree on the fighter defence. The peace-
time organization comprises ten day fighter-, one
night fighter-, four attack- and approximately
Iwo reconnaissance wings.

The tasks alloted 10 the different types of
aireraft may be summarized briefly as follows:

Day fighters are to he set in to meet air attacks
against  home district and  communicalions,
again=t robot weapons of the Vl-type and
against  transport  planes  earrving  air-borne
troops.  In the event of an invasion across the
borders and coast lines the fighter aireraft must
provide protection for their own troops and ves-
sels.  In addition, they must protect attack pla-
nes when carrving out low-level attacks against
aireraft bases and warships, prevent enemyv air
reconnaissanice  and  intercepl  cnemy  forees
atlempling lo fly orer Swedish territory, while
carrving oul neutrality  patrols,  The task of
attack planes is to attack advanced air- and rohot
hases and destroy the enemy’s communications
on land and sca.

In 1the event of an invasion, moreover, the
attack planes must fight the ground forees, sea
transports and troops.

The [iving persornel of the Air Foree is 1o
consist of officers aad pilots engaged for short
periods. The basie Air Foree training lasts for
one year and takes place at a flving school com-
mon 1o the whole Air Foree, located at Ljungby-
lied (Southern Swedent. The subsequent lraining
is carried out at the headquarters of the diffe-
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rent wings, and in addition, cadets arc trained
at the Cadet Flying School in Uppsala (Central
Sweden).  Advanced training for the officers is
given at the Air Force College, and consists of
a general course followed by advanced coursex.
The gencral course which extends over one year
is obligatory.

Licutenant General B. G. Nordenskiold is al
the head of the Air Toree as its chief, and has
the Air Staflf and Air Board at his disposal,
amongst other units.  The tasks of the Air Stafl
arc of an operative-, organizing and instructive
nature, whereas the Air Board deals with tech-
nical-, economic and legal maitters.

Saab is in close contact wilth the Air Foree,
and in cooperation with the Air Board, designs,
tests and manufactures aireraft. In a similar
manner the work of producing aero engines is
alloted to the Svenska Flygmotor A.B. in Troll-
hiittan (Western Sweden).

The aireraflt of its own design which Saab has
handed over to the Air Force hitherto are the
B 17, a light single-cngine attack plane which
was also produced in a reconnaissance version.
This plane has now been withdrawn from ser-
vice almost entirely and replaced by the B 18,
T 18 and A 21, all supplied by Saab. The B 18
and T 18 are twin-engined attack planes carrying
bombs, rockets and cannon. The A 21 and its
fighter version | 21 have pusher propellers
which permit an cqually good view 1o that ob-
tained in a jet plane. The J 21R is also in pro-
duction, and in this type the piston engine of
the J 21 is replaced by a Goblin I jet engine.
The plane will partially replace the ) 22, a small
fighter aireraft designed and produced by the
Air Foree. The engines for the J 21R are manu-
factured under licence by the Svenska Flyg-
motor A.B.

The J 29 is being tested by Saab at the present
time, and it is anticipated that this will be avery
up-to-date fighter with a maximum speed exceed-
ing 620 m. p. h. (1,000 km /h).

The following military planes of foreign manu-
facturing are 1o be found in the Swedish Air
Foree, N. A. Mustang (J 26), de Havilland Vam-
pire in two versions (J 28A and J 28B), D. 1L
Mosquito (J 30}, the night fighter and Super-
marine Spitfire (S 31, photo reconnaissance
planc. The Catalina (Tp 47) amphibian is used
for sea rescue work.

Our country did not take part in the world
war bul it has nevertheless been possible for
us to avail ourselves of the expericnee gained
during the war, and we have therefore been able
to build up a strong air force organized and
equipped on up-to-date lines,
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The Saab-214 [ighter and attuck aireraft is the predecessor of the
Saab-21R jet-fighter

The de Huavilland V ampire (J 28) resembles slightly the Saab-214
and the Saab-21R

s

Siceden’s newest and fustest military aireraft, the Saab-29 jet-fighter
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Parachute Jumping
and Emergency Landing in
Mountainous Country

In this article Major Sven IHolmberg Swedish

Air Force Press Officer, describes some cxperiences

from the winter trials of the Swedish Air Force.

To most of us, thoughts of the mountains in
wintertime bring back pleasant memories of
skiing trips, sunshine, snow and good times
generallv.  For members of the Royal Swedish
Air Force, however, the mountainous country
has very different associations too. It ix a deso-
late, bare and cold district covering about one-
quarter of Sweden, in which an emergeney
landing or a parachule jump mav produce
situations which cannot be faced successfully
without training, good condition and suitable
cquipment.

For many years past the Swedish Air Foree
has devoted keen attention to the problem pre-
sented by flights over our mountain disiriets in
wintertime.  Even during the first vear’s instrue-

tion in flight, pupils are taken to the North of

Sweden in order o fumiliarize them with the

mountains and snow conditions and learn the
steps a flver must tuke in the event of a foreed
landing in these distriets,

We have now reached a point at which we
can say that we know whar equipment should
be carried during flights over the mountains in
winter and what the personnel is capable of
enduring.  This knowledge has been aequired
from the experience gained during actual emer-
genev  landings  and  comprehensive trials in
which a large part of the Air Foree personmel
have participated and have thus inereased our
chances of coming through safelv when exposed
1o conditions of cold. snow, mountain storms and
desolate surroundines,

The emergeney equipment which a flyer has
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with him when bailing out must, of course, bhe
carricd in his pockets or be attached to his
person in some suitable manner. Obviously,
strict rationing is essential and all available
space must be utilized to the best advantage, in
addition to which all material must be suitably
packed, One important item consists of =now-
shocs. These are made in a collapsible form
and are packed, together with an under-suit and
a wooden board on the inside of the parachute
scat. The wooden board which is shod with
steel is emploved as a smow shovel.  Emergencey
rations must also be carried, and these consist
of a tin box containing chocolate, caramels,
sweets, collee, grape-sugar tablets, cigareties, cle.
A wax light (igloo light), meta spirit cooker,
emergencey signalling apparatus and so on musl
likewise be included in the flyer’s equipment.

In the aireraft itsell {urther equipment is
included such as skis, packing material, provi-
sions, cooking-, healing- and service equipment,
tools, clothing, cte. Thus, in the event of a
plane having to make a forced landing on a
mountain lake, for example, the chances for the
crew to bear the rigorous conditions c¢ncoun-
tered in mountainous country are appreciably
greater than in the case of a person who is
obliged to make a parachute landing.

The Air Foree’s emergeney cquipment has
been tried out in the course of a fortnight’s

cxpedition to the Jimtland mountains {Northern

The triuls were strenwons and realistic. A

medical patrol on its morning rounds is here

seen assisting a purlicipant in the test from

a grotto dug in « snowdrift. (Copyright [or

all illustrations in this article: Text & Bil-
der, Stockholm)

Snowshoes were an  invaluable aid when
marching over desolate spaces

After landing from a Saab-B18 an emergency bivouuc

has heen set up, using the parachute as a tent. A part
of the enging cowling ichich served as a sledge during

transport is here used as a fireplace

Swedent during the past winter. The purpose
of the trials was both to obtain a final opinion
as 1o the suitability and employment of the
material and to obtain a coneeption of the endu-
rance of the personnel.

Five persons participaling in the trials were
asstmed to have made parachute jumps over
the bare mountainside. Of these, one was
required Lo remain at the point of landing for
two-and-a-half days. The second was required
1o find his wav 1o wooded country and maintain
himself there for two and-a-half days. The task
of the third was to endeavour to find his way
1o an inhabited region the position of which

was hnown to him. The two remaining persons
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Cureful medical examinations were made both during

and after the trials. In the upper picture the skin tem-
Below,

u condition test is being carried out after a sojourn of

perature is being taken by the medical patrol.
30 hours in the mountuins

were to proceed on snowshoes for two-and-a-hall
days after their simulated parachute jumps.

Two aircraft, a Vampire and a Saab-B18, the
latter with a crew of two, were also assumed to
have made a forced landing without injury 1o
the crew. The erew of the Saab-18 remained
beside their plane for two days, and then hegan
to walk towards uan inhabited region which they
rcached on the sixth day. The pilot of the
Vampire remained necar his plane for two-amd-
a-hall davs and was then rescued.

The trials were strenous and during their
progress the health of the participants was kept
under observation by a medical officer who made
the rounds in the morning and evening. Further-
more, everyone laking part had to undergo an
cxamination for condition both before and after
the trials.

Generally speaking, the body temperatare was
below the normal figures and in one case it
was so low that the trial had 1o be interrupted
for rcasons of safetv. One interesting point
noted was that an odour of acetone could be

observed in the breath in several instances. This

is a sign of incomplete fat combustion and indi-
cates hunger. In most cases, however, a sensa-
tion of hunger was not particularly marked by
the participants in the 1est in spite of the fact
that the provisions consumed per day by the
three persons who took the least nourishment

consistedl on the average of :

1

a cake of chocolate (1 ounce, 25 g)

217 grape-sugar tablets

4 caramels

Mild  winter weather prevailed during the
greater part of the test period with temperatu-
res round aboul freezing-point, and with hard
winds frequently accompanied by rain mixed
with snow. At wnight-lime the temperature
usually fell below zero.  The previous expe-
rienee of 111()unluinn-(‘,ring experts that moisture
is gencrally harder 1o endure than cold was
confirmed by all the participants,

By intention, oflicers whose condition and
mountaineering experience varied considerably
were selected for the trials. In this way it was
considered that a representative average of the
{lving personnel had been tested. Various forms
of night quarters were emploved, for example:

Snow caves formaed in snowdrifis on the bare

mountainside and in the forest

showecaves dug out of the ground

lents of parachute material

igloos of different kinds

The universal experience showed that it pays
to devote careful avtention to the construction
of an emergeney bivouae which is sufficiently
spacious and leakproofl, sinee it will offer con-
siderably  enchanced  possibilities  of  sleep
and rest.

A pood emergeney equipment will not suffice
in itself, however. It is vitally important also
that the flvers should be suitably clothed. Low
shoes and thin underelothes constitute an extre-
mely wwusuitable form of clothing for persons
having to endure cold, moisture and wind, On
the conclusion of the tests one of the partici-
pants remarked:

“Now | know a chap who wont flv in winter-
time again without an exira pair of gloves.”

The following points are of general interest:

The  parachute  when  correetly emploved
offers excellent protection against cold.

It is very important lo provide proteclion
against moisture, I is of less importance if the
underclothes are wet when a dry and warm gar-
ment is available which can be worn over them.

Contd. on the third page of the cover
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he Scandia’s Control- and

Hydraulic dystem

Torsten Brage. Controls and Hvdraulical Engineer

Control system

The control surfaces of the Scandia are con-
structed throughout in the conventional manner,
and consist of a metal framework covered
with fabrie. Forces arc transmitted {rom the
control members to the control surfaces through
bellecranks, cables and push-rods, and as on
commercial aircraft in general, the control
syslem of the planc is provided with dual con-
trols for all control surfaces.

The control column for clevation and banking,
which in most other planes is somewhat bulky,
has been replaced in the Scandia by a much
more {lexible arrangement. In this case the
sicering wheel is connected through a push rod
to a control shaft in the nose of the aireraft.
The push rod which transmits push and pull
as well as torsional forces, passes through the
lower part of the instrument panel where it is
supported in a sell-aligning, self-lubricating
bearing. With this arrangement space is avail-
able for the purpose of operating the rudder
pedals which can be conveniently adjusted fore
and aft and arc mounted on a common shaft.

Klevation- and Lurning control is effected from
the steering wheel-control  shaft and  rudder
pedals by means of cables attuched to belleranks
which are mounted on torque tubes at the rud-
der. These torque tubes are fixed to the sla-
bilizer and fin and constitule supports for the
control surfaces which can thus be readily ex-
changed without necessitaling the removal of the
cables or even altering their rigging in any way.

For banking control the torque is Lransmitted
from the steering wheel via the push rod torque
tube through a universal joint to a chain trans
mission which is connected 1o a cable drum on
the rear spar in the wing cenire section by a
continous cable system. From the cable drum

the cables run to a bellerank in each outer wing

Mr. Torsten Brdge

from where the movement is finally transmittied
to the ailerons by means of push-rods. The
ouler wing flaps we connected by push-rods to
the aileron mechanisin in such a way that when
the wing flaps are deflected they produce a
deflecting action on the ailerons without affect-
ing the banking effect.

ATl control surfices are provided with tabs,
operated in the usnal manner by cables, serew
mechanizms and push-rods, The controls for the
trim tubs are mounted on the control p(‘(lcslul
and are so designed and located that their adjust-
ment corresponds 1o the movements of the air-
craft in the air.  For example, if the tail of the
planc is heavy, the elevator trim wheel is turned
forward uniil the nose is lowered 1o the correct
flving position.  Should the right wing dip, the
aileron trim knob s turned to the left until the
positiou ix corrected and in the event of the
plane yawing to the left, the rudder trim crank
i= turned 1o the right 1o bring the plane onto
a straight course. All trimming  adjustments
are mechanically indicated on the control pede-

stal adjacent to the control devices.
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The enlire control system can be locked at a
central point from the first piloUs secat by mean=
of a handle, which renders the use of blocking
devices atl the conlrol surfaces unnecessary. The
control system also includes a gyropilot instal-
lation, the servo-motors of which operate all
control surfaces. 'T'his cquipment was described
in an article on the Scandia’s electrical installa-
tion, contained in No. 6 of Saab Sonics. It may
be mentioned here, however, that the installa-
tion comprises three controlling molors one
for each control surface. Of these, the motors
controlling the clevators and rudder are located
abaft the rear cargo compartments and are
coupled by cables to the primary control system.
The motor controlling the ailerons is mounted
on the rear spar in the wing centre section and
is connected to the aileron control through the
cable drum referred to previously.

The Hydraulic System
which is a medium pressure system, is fed by

two ecngine-driven gear pumps, one of which

N
FANEIN ;?\
‘\\&;/ ‘%/o uniV;,//"/// o

. . ileron trim cables
Aileron trim knob A nin

LT < flap —aileron
Aileron cables ™

N

\Push-rods
\ 7 Steering wheels

The principle for the aile- |
\
Uiy .

| YUniversal joints
I

— Control column

ron system (above) and the

elevator system (right)

- Elevator trim cables

"/, Elevator trim wheel _/
AL it (

5

Fhe metal frame of the rudder be-

fore it is [abric-covered

is mounted on cach engine. The pumps are
connected 1o the svitem in such a way that one
pump alone can provide the supply.  Oil under

pressure is conveved  to the pumps through
lines from a reservoir located in the aceessory
locker in the flight compariment. The elevated
position of the reservoir in conjunction with the
amply dimensioned suction line ensure a salis-
factory oil flow to the pumps, even at very low
temperatures and when flying at high altitudes.
Electrically operated shut-off valves are fitted
in the suction lines immediately behind the fire
should a fire break out

\\'il” n lll(‘ llil('(‘,”(‘-.

in the power plant. these valves can be closed

Connecting mechanism

Servo uni-

Worm gear

,Elevolor cables
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On the torque tubes at the control surface the bell cranks

are mounted, to which the cables are attached

from the pilot’s scat, and the conflagration is
prevented from spreading via the hydraulic
system. In the cvent of both engine pumps
breaking down, a hand-operated auxiliary pump
is provided in the flight compartment as an
additional salety measure.

This avxiliary pump is one of the few hyvdraulic
units that is not installed in the accessory locker
in the flight compartmeni. Apart from the
main tank, this locker econlains the pressure
regulator, the accumulator, the relief valve, the
filter, the sclector valve for the landing gear
and the pre-sclector valve for the wing flaps.
In consequence of the concentrated location of
this equipment the hydraulic apparatus is con-
veniently accessible for inspection and control,
and it is even possible to carry out repairs on
the apparatus during flight when necessary.
Thus, this accessory locker may be regarded as
the heart of the hydraulie system and a network
of lines branches out from it to the various
units in the aircraft which are operated hvdrauo-
lically, such as the landing gear, the wing (laps,
the wheel brakes and, in some cases, the ope-
rating cylinder for the nose wheel sleering gear.

The working pressure of the hydraulic system
1s 70 atmospheres and it is regulated by an
entircly automalic pressure regulator which also
connecls up the idling cireuit of the svstem so
that no oil can circulale through the lines and
apparatus of the working units that are not in

operation.

The Landing Gear and Wing Flaps
arc operated by hydraulic evlinders, to which
the oil supply 1s regulated by selector valves.

one for the landing gear and one for the flaps.

The valves are regulated by levers from the
control pedestal and the movements are trans-
mitted by cables and rods. The landing gear
fever is provided with a special blocking device
to prevent unintentional retraction of the gear.
In order to reduee ~peed of the extension of the
landing gear a restriction valve is fitted in the
retractor line (return line for extension) for
cach of the three landing strut eylinders.  As
has been deseribed in previous articles in Saab
Sonices, it is also pessible 10 extend the landing
gear if, for any rcason, the pressure fails in the
The

wards and upwards. consequently its own weight

hvdraulic  system. gear is retracted for-

assizted by the foree of the wir current will
suffice to extend it

The wing flaps are divided into four sections,
cach section being cquipped with a hydraulic
eylinder. The scetions are mechaniecally syn-
chronized =o 1hat the four flaps always lake
up the same positions in relation to one another.
The actuating valve for the flaps works as a
pre=selector, that i~ to say, the position of the
flaps can be determined in advanee by means
I it s

for example,

of a lever on the control pedestal.
desired 1o defleet the flaps 20
it ix onlyv necessary to set the regulator directly
over the index indicating a deflection of 207,
whercapon the flaps will move to thal position
;lulmnallit'ul]y.

If for any reason the hydraulie pressure hap-
pens 1o be higher than the pressure al which
the pressure regulator cuts out, the main safety
valve comes inlo operation, whilst any rapid

changes in the normal Pressure are cum])ensulc‘l

The accessory locker in the
fli;.'llt contpartment the
central point of the hyvdrau-

lic svstem
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Diagrammatic view of the hydraulic svstem showing the principal parts

by a pressure accumulator. Safety valves are
also fitted in the actuating valves for the lunding
gear and flaps. With this arrangement the
quantity of oil contained in the lines can expane
without causing damage to the lines or evlinders,

A filter of the gap type is fitted in the return

line immediately in front of the reservoir.

Braking System and Nose Wheel
Steering

The braking system, which is separated from
the main system by a double check valve, con-
sists of two main wheel brakes of 1the single
dise type. It is connceted up in such a way
that the left wheel is braked by a valve actuated
by the left brake pedal, the right wheel being
This applies both
If the

pressure in the hydraulic svstem fails entirely,

braked by the right pedal.
to the first and co-pilot’s brake pedals.

the brake system can still be operated by a spe-
cial pressure accumulator in the system.

The main- and bruking svstems are cach pro-
vided with @ pressure gauge, mounted en the
instrument panel, en which the pressure in the
two systems can he read.

The evlinder for the nose wheel control is a
combined anti-shimmy device and steering eylin-
der which ix so connected 1o the hydraulice
system that it can only be operated when the
landing gear has been extended. Combined

steering  and anti shimmying  is  effected by
means of w special valve system built into the
evlinder.  For steering purposes the valve me-
chanizm iz operate:d by a hand-wheel from the
first pilot’s scat ard the power is transmitted
by a chain and cables.

The hvdraulic in-tallation in the Scandia has
been designed with a view to ()l)luining asysler
offering maximum  reliubility and  simplicity,
and one requiring o« minimum of service, whilst
all  vinal accessible  for

parls  are  readily

inspection.,
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A series of articles will be published in Saab Sonies
introducing some of Saab’s numerous sub-contraciors.
A beginning is made here with the SKF. Akticbolaget
Svenska Kullagerfabriken, of Gothenburg. The writer

of the article is Mr. Erland Bratit.

An ancient principle with a modern
application

When our forefathers first conceived the idea
in prehistoric times of placing tree-trunks under
a block of stonc in order to cause the latter to
roll instead of dragging it, they replaced sliding
[riction by the very much lower form of rolling
friction. The same principle is applied 1o-day
by the engineer who fits ball or roller bearings
in a machine. Ball bearings and roller hearings

which in modern terminology arc referred
to jointly as rolling bearings have cxercised
a considerable influence on the development of
many forms of machines which arc now indis-
pensible to our daily existence. A number of
these, such as motor-cars and acroplanes, are
only conceivable thanks 1o the use of rolling
bearings. In practically all branches of engineer-
ing, moreover, such bearings contribute to satis-
factory economic results owing to their light
running, reliable opcration, saving of lubricants
and numerous other advantages. 1t is no over-
stalement, therefore, to say that they occupy a

key position in modern industrial production.

A development in step with the times
Technical and economic development  tuke

place rapidly nowadays. The SKF Akticho-

Figs. 1 and 2 (below). On the left, a part of the SKE’s
factory plant in Gothenburg. The map of the world on
the right indicates the places in which the SKF has

representatives

Mr. Erland Bratt

laget Svenska Kullagerfabriken was founded
in the vear 1907 by Sven Wingquist, and the
firm’s first factory consisted of a small and
insignificant workshop in which 12 workmen
and 3 employees were engaged. At the present
dav, xome forty vears later, the SKE has a staff
ol approximately 30,000 pcople and more than
a dozen factories at home and abroad. And the
expansion of the firm still contlinues; large-
scale factory extenzions are now taking place
both in Gothenbury and abroad.

In the vear 1912 the SKE ereeted its firsl
rescarch laboratory at Gothenburg. As the result
of the work carried out here it became obvious
that the manufacture of ball bearings called
for strict control in the production of the steel,
right from the ore -tage a control which the
SKE found it desirable 10 cxercise themselves.
For 1hiz reason in 1916 the SKF purchased
Hofors Bruk with tiic mines and {orests belong-
ing to il. These ironworks, the beginnings of
which go back some 300 vears, have since become
one of the most up-to-date high-grade stecl
works in the world with an annual capacity of

120,000 1ons of ingals.

Sales and customer serviee go hand
in hand

The SKE built up a widely ramified sales
organizalion al an carly stage and now has over
200 sales offices in =ome 60 different countries.

In addition, stocks of SKF-bearings are held by
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more than 10,000 retailers. From these depots
all the more usual types of bearings, at least,
can as a rule be delivered without long and
time consuming overscas lransports.

The sale of rolling bearings can scarcely he
similar to the sale of

regarded as anv other

articles. Operating conditions and machine
designs are of infinite variety, and although the
rolling bearing itself is a machine part requiring
little attention, il is necessary when delivering
the beurings to supply the customer with instruc-
tions for their installation and maintenance in
order to enable him to obtain full value for his
money. This technical service is considerably
facilitated by the fact that the SKE has now
established its own sales companies in most
countrics with a developed industry. In cach of
some 40 SKF-companics a stafl of specially
trained designers and fitters is responsible for
designers  assist

this technical scrvice. The

purchasers in the choice of bearings, prepare
schemes for the installation of the bearings and
assist in the solution of all bearing problems
arising. The services of the fitters are placed
at the disposal of customers for carrying out or
supervising the actual work of mounting the
bearings. The SKF attaches very great impor-
tance to this technical service. To assist in the
work an organized and regular exchange of
technical experience tukes place between the
SKF offices in different countrics, and Swedish
SKFE engincers stationed abroad usually travel
home to Gothenburg after a few years' service
in order to be coached in the latest advances

made in bearing engincering,

Research and progress

When the SKF first started ils activities a
number of the bearing lypes now customarily
cmployed were already known but ideas con-
cerning many of their propertics were somewhal
vague. It was assumed, for example, that there
was a maximum load for every type and sizc
of bearing which the latter was capable of sup-
porting for any length of time, and on the other
hand, that
destroyed by fatigue if this maximum load were

the bearing would he rapidly

cxcecded. Loading figures of this kind are to
be found in all ball bearings catalogues of that
day, but the SKF soon found cause 1o doubt
the accuracy of such information. In the SKI”s
central laboratory in Gothenburg and in 1he
laboratories that have later been installed by

the SKI in its other factories fatigue tests were

P
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carried on day und night then as now with
hearings of different types and designs, and the
test results showed that the life of a bearing
is dependent in a definite manner upon the load
on the bearing. The SKF was now able 1o intro-
duce figures obtained empirically in its cata-
relation  hetween load-

logues concerning  the

carrving capacity and life, and this method of

indicating carrving capacity has now been
adopted by practically all ball bearing manu-
factarers.

The pioneer work comprised far more than
this however. The important questions con-
cerning the carrying capacity of bearings under
variable loads, their elastie properties and statie
carrving capacily, lo mention a few examples
only, found their solution in the work of the
SKE, and a year ago the firm was able to publish
a new general method for the determination of
the dynamic carrying capacity by theoretical
means, a procedurs which could only be carried
oul previously by fong and comprehensive tests.
This method, which represents the latest fruit
from the tree of ball hearing knowledge, yiclds
results which practically coinecide with the empi-
rical figures referred 1o above.

The material and the design are not, of course,
the sole factors that influence 1he salisfactory

functioning of 1he bearings. Their  accurale
dimensions and running as well as the dimen-
sions of shafts and bearing housings likewise
play an important part and the SKF consequent-
careful attention to

ly devotes very gauging

methods, tolerances and fits. Tools and methods
for mounting and lubricating bearings have also

been devised by the efforts of the SKF,

The right bearing in the right place

During the carly years following the founda-
lion of the firm, the SKF was mainly engaged
on the manufacture: of double-row self- -aligning
ball bearings. Thi- 1ype of bearing finds apphi-
calion for a great variety of purposcs, with the
result that the SKF established contact with
numerous different branches of industry and thus
had its attention directed to their widely varying
requirements.  In order 10 meet these require-
ments the SKE subsequently began to produce
other

ypes of bearings.  Many new bearings

were designed by the firm, such as the sclf-

aligning sphertcal radial roller bearing which

possesses a greater radial carrying capacity than

any other type of bearing, in addition to its

Koo18bdbzab Ay v of

al thrust cary \
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Fig. 1.

Measuring the track diameter in the inner rings

of single-row ball bearings

the cylindrical roller bearing which are suitable
for heavy radial loads at high spceds; the self-
aligning spherical thrust roller bearing which
can also support heavy axial loads at high
specds, and so on.  Other Lypes of bearings such
as the single-row and double-row deep groove
ball bcarings, taper roller bearings and thrust
ball bearings are of foreign origin, but the SKF
has included them in its manufacturing program
and has introduced notable improvements in
cerlain cases.  The combined production of the
SKF factories constitutes the largest selection
of bearing types that any manufacturer is in a
position to offcr.

Important though it is from a technical stand-
point to supply different types of bearings for
different applications, it is of equal importance
from an cconomic point of view 1o employ the
saume bearings for the same purpose. I the
SKE had supplied all the numerous forms of
bearings called for by customers in the course
of time, the number of types and sizes would
have risen in the Gothenburg works alone to
more than a quarter of a million. Customers
would have been obliged to pay for an extre-
mely uncconomic form of production and the
bearings would have been difficult to replace.
The SKF has taken the initiative in the inter-
national standardization of rolling bearings,
however, and has been the primary driving
force in this work. Furthermore, the firm has,
of course, proceeded with its own internal stand-
ardization. This has rendered it possible 10
reduce the number of different forms to about
3000 —-

meet

a number that is entirely adequate 1o

present lechnical requirements and
three-quarters of the bearings have dimensions

which are in accordance with one or other of

the 1820 international standard sizes and can,
therefore, be exchanged irrespective of their
manufacture.

The great majorily of the SKF's products
consist of rolling bearings and accessories, The
manufacturing program also includes a multi-
tude of other articles, however, such as balls
and rollers for various purposes, Llailstock live
centres, measuring apparatus and gauges, ground
taps and dics, ball bearing wheels and castors,
conveyor, rollers, rope sheaves, oil-injection
couplings, lubricating apparatus and lubricanls,
tube blauks of machine steel, centerless ground

shafts. cast-iron blunks, ete.

Products must run the gauntlet
between the inspectors

The muanufacturing process for a ball bearing
of medium  size may be deseribed briefly as
follows:

The outer rings and inner rings are lurned
from tubing in multispindle automatic lathes.
A further turning operation follows in which
the width is adjusted and the tracks formed.

After being heated up in automatic furnaces
the rings are hardened in oil, 1empered and
cleaned.  This is followed by the grinding of
the sides of the rings o produce the desired
width. external grinding in centerless machines,
the grinding of the bore in the inner ring and
finally, the grinding of the ball tracks in both
rings. The tracks are polished and the rings
are then ready for assembly.

The balls are made of drawn wire. The wire
is cul in presses Lo pieces of the correet size
which are shaped into ball blanks between two
pressing dies.  In the subsequent operations the
fin formed by pres-ing is machined off and the
balls are subjected to preliminary  grinding,
hardening and tempering. After a further series
of grinding and tumbling operations the balls
arc finally polished. Grinding operations are
carricd ouw! in machines {itted with a rotary
grinding wheel and a stationary cast-iron dise
balls roll in concentric

between  which  the

srooves. Here the balls are caused 1o change
their axes of rotation continuously with the
result that they ware ground over their entire
surface.

The ball cages are pressed out from steel plate
or are made of solid material.

The finished rinzs, balls and ball cages are

then assembled to form a complete bearing.
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Fig. 4. Various types of selj-aligning und deep-

groove ball bearings or the control gear in

wircraft

In all stages of the production the ball-bear-
ing technical section, the melallographic, meas-
uring, physical and chemical sections of the
SKE laboratorics exercise a continuous inspee-
tion, and if we restriet ourselves 1o work laking
place in the ball-bearing factory alone, we find
that cach one of the 40-0dd processes through
which a medium-sized ball bearing has 1o pass
is followed by a checking operation, notwith-
standing which the finished bearing has 1o
undergo a very stringent final inspection.  The
total number of checking operations carried
out on one and the same bearing thus amounts
to about 70.

The bearing’s carrying capacily, ils inter-
changeability and the possibility of emploving
cerlain fits for mounting it all these points
depend upon the dimensional accuracy of its
various parts. It is not surprising, therefore,
that there are many checking operalions, nor
that checking occurs in several stages, one super-
imposced on the other as explained below.

The dimensions of the bearings are mainky
checked by the inspection departments. Amongst
the measuring instruments employed for this
purpose, many are capable of giving readings
in thousandths and even ten-thousandths of
millimetre.  The measuring instruments  and
gauges arc checked in turn by a special insiru-
ment  calibrating  department, and  the  gange
blocks employed by the calibrating department
are finally checked by the measuring seetion of
the central laboratory. The latter is equipped
with an interference comparator, an apparatus
by means of which, through the interference of
light, it is possible to determine longitudinal
dimensions in relation to the wave-length of the
light from a given linc in the spectrum. With
the help of the interference comparator a gauge
can be measured with an accuracy of about |

20-millionths of a millimetre.

<4

Deep-groove ball bearing for the compressor of

Fig. i,

wne aero-engine

Which types of bearings are
employed in acroplanes?

The bearings used in aeroplanes often run
under very special conditions and sometimes,
where only a very limited space is available for
example, the design of the bearing must be inti-
mulvly u(luplm] to the parts to be supporled.
The result of this has been that, side by side
with the standard bearings, numerous bearings
with speeial dimen<ions and bearings with diffe-
rent surface finishes, dimensional and running
aceuracy, cte, have been produced.

Ball bearings amounting to three- and four-
figure numbers we employed in the control
gear of an aeroplane and some of these bearings
have special dimensions, for which reason the
SKE has  designedi certain “special standard
series . It is charuacteristic of the bearings that
the inner rings are constructed somewhat wider
than the outer rinus for technical reasons con-
neeted with their fitting, and that the bearings
are usually provided with shields, that they are
filled with

stiffen at low temperatures, and that they are

a special grease which does not

treated to prevent corrosion.  The load on the

bearings ix usually static, and the bearings are

Figs. 6 “top) and 7 (left). Some rotor

bearings for gyroscopic instruments

-
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only required to exceute intermittent rotary mo-
vements. The demands made with respect to the
surface finish of the tracks, the dimensional and
running accuracy are, thercfore, by no means
exceptional.  Fig. 4 shows some types of single-
and double-row sclf-uligning ball bearings and
decp-groove ball bearings for the control gear.

In some respects, the conditions are entirely
different for engine bearings. Although it is
possible to employ standard bearings for the
engines also in many cases, the demands in con-
nection with specially smooth running, high
dynamic carrying capacity, dimensional stability,
ele, frequently render it necessary lo introduce
special forms of manufacture and inspection.
Examples of bearings of the highest class may
be seen in Fig. 5, in the form of deep-groove
ball bearings for acro-engine compressors. These
bearings are characterised by precision carried
1o cxtremes in cvery direction.

Finally, some rotor bearings for gvro-instru-
ments are illustrated in Figs. 6 and 7. The for-
mer shows angular contact roller bearings of
special design, the latter showing a single-row
sclf-aligning ball bearing. The bearings were
manufactured in accordance with special
methods, which produce an extremely fine =ur-
face finish and accuracy of shape. The ovality
in the taper roller ends shown in Iig. 6 amounts
to a few ten-thousandths of a millimetre, and the
cceentricity of the spherical ball bearing’s inner
ring is less than two thousandths of a millimetre.
It is practically impossible to measure any lack
of sphericity in the balls themsclves.

Contd. from page 16 (Parachute Jumping)

It is advisable to remuin at the plane if
possible. The bodily supply of nourishment,
like that included in the cquipment, is limited.
It should not be wasted, therefore, on energy-
consuming, and possibly futile, marches through
unknown territory.  As a general rule it s
preferable to devote one’s efforts to the con-
struction of a reasonably satisfactory hivouc
and to signals which can be clearly distinguished
from the air and by ground patrols.

To guide ground patrols it is a good plan
to lay a star-shaped trail from the camping
place, whilst air reconnaissance is facilitated by
cmploying large signs. A cross is the best form
of sign and a large cross with a e¢learly defined
outline can be seen more readily from the air
than a small onc which is entirely filled in.

The trials could not reproduce an exact
picture of actual conditions in one respect,
namely, the psychical sirain due to the uncer-
tainty as to whether help will arrive in time,
also the feeling of loneliness particularly during
sleepness nights.  Such fechngs may, of course,
be further incrcased by bodily injuries. By
giving the flying personnel training in winter
rescuc work, however, the latter will gain an
increased feeling of safely and scllconfidence
which are useful assets for a flyer forced to land
in a mountainous region where he has to make

good with %RPEQ;Mﬁa F@Gnﬁﬁéeaﬁelﬁowl‘lﬂm :

UL DL G 334.73:611.86(185)
Kanussox, J. Go: The Flight Safely Service of Civil Avialion.
Saab Sonies no. 7 1919 po 25,

The ground organization is arranged in accordance wilh the Chicago Con-
verttion.  Organizalion of the flving safely serviee. Traffic control. Sweden
has three flying safety districls.  Communicalion scervice. The air serviee
cmplovs special telephone-, wire telegraph- amd  teleprinter communica-
tions. Permanent radio connections with numerous foreign airports.  Inde-
pendent and  loeal metvorological siations.  Synoplic weather maps are
drawn up every three hours. Summary.

UL DL €L 623.746(485)
Brisivg, [.: Some Jspecls of the Design of Swedish Mililary
Aireraft. Saab Somces no. 7 1949 p. 6--10.

The work on the design ol a military airerall occupies a working time
corresponding  to about hulf-a-million hours.  Organization. Planuning o
time schedule. Swedislh demands respecting constructional form.  Selection
ol type. Design for series production. The most imporiant point is good
coordination cnabling the time scheduale 1o be adhered 1o,

UL DG 3538.4(485)
oLvsere, S.: The Itoyal Swedish Air fForce. Saab Sonics no. 7
1949 p. 1213,

A generad survey of e arganization and duties of the Swedisli Air Force.

U. D G333,
Howmsens, S.: Parachule Jumping and Imergency Landing in
Mountainous Country. Saab Sonics no. 7 1949 p. 14 -16.

Report on the Swedishi Afr Foree trials in the winter of 1949 to determine
the soilability of the cmergeney equipment and endurance of the personnel.

U.D.C. 629.138.5.014.6 Saab Scandia
621-82:629.138.5 Suab Scandia

Bricr, T.: The Scardia’s Conlrol- and Hydraulic Syslem. Saab
Sonics no. 7 1949 p 17—20.

Control .urfaces ol conventional conslruction. The control
a more flexible arrangement. The control
surfnees ean be exchanged es The aileron control passes over a central
cable draom on the wing rear r. Detlection ol the aileron control. T'rimm-
ing tabs on all control surfaces, The whole control equipment can be
locked at o central point from the pilots seat. Gyropilot cquipment. The
hyvdraulic system is Ted by engine-driven geared pumps. One |)um]{) alone
can supply’ the systens. "\ hand-operated auxiltary pump provided lor
additional “safety. “The accessory locker in the [light compartment is the
cenlral point for the system. Working pressure ol the system 70 atmospheres.
The oil does not cireulate through working parts when they are oul of
operation.  Landing gear and wing flaps. A blocking deviee prevents uninten-
tional retraction of the landing gear. Reserve extension arrangement. The
wing flaps consist ol four mechanically coupled seetions.  Position ol the
flaps set by o pre-sclector valve. Brake system can also be operated when
the pressure in the hydreaudic syslem fails. Nose wheel steering combined
wilh anti shimmying deviee by a special valve system.

Conirol pear.
column hus heen repluced by

UL DGl 621.822.7-9:621.77)
Brarr, I5.: SKF. Saab Sonics no. 7 1949 p. 2124,

The principle of the roller hearing is nncient. The development ol the SKI°.
Sales organization. Research, Load-carvying-und fatigue tesls. The right
bearing in the right place. Production under aceurate inspection. Adreraft
bearings ure produced in special standard series. Special forms ol manu-
faclure are necessary for engine bearings.
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